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(54) DEVICE AND METHOD FOR APPLYING SOLUTION 

(57)Abstract: 

PURPOSE: To simplify a structure related to a rotating 
shaft and prevent the wear of a sealing section at the 
time of applying a solution to be applied to a substrate 
to be treated placed on a spin chuck with a spin coater 
by providing the spin chuck in a rotary cup and rotating 
the spin chuck at the same speed as that of the rotary 
cup by making the spin chuck to closely adhere to the 
bottom of the rotary cup through the sealing section. 
CONSTITUTION: A tubular body 5 having a double-lube 
structure for supplying a solution to be applied and 
cleaning solution to the central part of the lid body 21 of 
a rotary cup 2 is rotatably mounted on the lid body 21 
by means of a bearing 50. After applying the solution to 
be applied to an object to be treated by a prescribed 
number of times, the object is cleaned by rotating the 
cup 2 while the cleaning solution is jetted against the 
internal surface of the cup 2 through the tubular body 5. 
Since no fixing section is required on the bottom side of 
the cup 2 for passing a tubular body for cleaning 

solution. In addition, since the cup 2 and a spin chuck 3 always rotate at the same speed, 
sealing section is not worn. 
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P*rfti-H!P<B**rii*it*:ia*i^y>^i:, fifties PS5 

k-tzm*m i Kttottf&iSB. 
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D) a6fiO»5gXSJ-*5^"Ctt, LCDSfi W7^S 
±^«x.tf I T O (Indium Tin Oxi 

de) <»uw$wm'<*-^&m&+z>*L#>\^ *m 
#»5Sxa^*5v>T«v^e>jx6t><otB«*7* h y y 

[000 3]fflM, fiMSft!:LXSftt(DLCD 
gffi*. *»36B^XJ5l5»Ufc«. LCDSSI^TKt 

it'&, mft&m^xmm<»'<*-**:nxrtz. -^u 
xw&^m^))^*m^£vwsm*m>^m^ m,m 

[0 0 0 41 ±.a^Uv?^ ha**fT5»^ LCDS 

0, -0^*iSfiiC*5V>T«. 0^5/^1 artist 9 
v^-r 1 b S:RH\ c<d^ 5/^ l b_b^ 

Mllfi 1 0 £it$B LTx _b^O^ 1 c KIR 0 tttt 
fcu^ hSMf l d^b^MSffil 0(Oil:uv? 
^hSMTU xtr^iry^ 1 bSr^-^fficjcJ: 

g^^/ia bmzLELtez&xva&m&tiLi o^)«i: 

30 [000 5] [Ute^^^l tTV^ir V# 1 b CO 

Pfcttl l^lSftlcRtt&jh/CfeD. #P$»1 IttlsHErt 
fill 2fc«»£ftfc*:/7>f ^ttgttl 3 t-*&^-&frii: 

T^5£^l:^5, IH<E#:y:/l a «0T*«H-HIbHE^ 
flj 1 4 dSRW bixX*3 9 , Efcrtfi! 1 2 t Ete^Mff 1 4 

k^BBIdfl. ®Si/7-l5^SU HHsrtfi512k 
EJte^fiil 4ktt. @£>&7-l 5l£#U 5*c**4gtt 
40 15 a. 1 5 b£*^LT(H]te-et 6 <fc 9 oTt ^<5 0 
[0 0 0 6] ^Lt^^^gttl 3&lfle»E*MS 
1 4<D^t£h£5fc*|§]— *£<Dt£Ib:/-y 16.1 7*SR 

rtbti. 16, i7Kht, #j1cd^- 

16a, 17a *S*^»lt-«SiX"Ct^6. ^oTHlte^ 
^y^l a^t^^tf^^ >^ 1 bllffifS^— ^Ml-J: 9 
HaS-eieME-t* 5Ckk*6o *^H* 1 8 l±#R^» 
r*^t). 8icj:f9^tf^^^ y ^ i b# 

50 lffiJBP»^P>«ttiSfil 0c7)§ttJSL^fr^n-5o 
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[0007] -*#HB^e,as*«ti«e» 1 9 &mm* ? 

- 1 5 ft&Sii U *©3fc«S£>ifefr«£y 19a^ 

_b#$^i\ ^Ifyfts/^ 1 b &lBHE*y:/l aOjS® 

tWsHS* y?l a SrUHBS^r-CEMK^sx^l a <oiftm* 
[0 0 0 8] 

(1) ffii«Wf 1 9*[iWE»^^ffl^e>iii-fe«> 

^5/^1 b<7)|n3$5$ftT*fc6lHlte^fSl 2 tfilte^y^l 
a <D®tett-C**®IE*MB 1 4 £ SrRt+T. SiJ^co^Sj 

a SrleHES -aromas, Sni£B#fc6VM2»»i# 

a ©if h W*^t< > *D»^lw 

te^/P h 1 7 a (OlHiei-^- y 17 ^gttX Life I \ * 

(2) BS* 9—1 5^W«lc|HWErtfSi 2fcEC*M» 
[0 0 0 9] *^Wfi^cDJ: 5fc¥«<&Tt-fc*n/£:t> 

[0 0 10] 

mmttk®m®$st&®m&i£. ztuzzv mamma 

[ooi i ] I8#JS 2 oolite, fS^m iBSWfg 
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[0012] m^ms(Dmmn. »jfc«i*fcri2ia« 

[00 1 3] »#«4*>38Wtt. 2£fcte3 

[0 0 14] »#*5(0»flit Hlte*«^. coieie 
iateRR^o±|ctft«yi*ttS:«*T. 

[0 0 15] RMeoxntt, C60(Elte 
S^ti:fflL, #ft&t/BKa&feleMERR-&J:*: 

*R«B^R*«fttt|ftU, B6RR^£IIME&«J:«:[i] 

#3WSfelw*5l^X. flffiaiilte««^Jb®fflJcRJtfcac»R 
flWett* D oWMWn J: 5 B6*S*>rtB*Sb LT*5 

<iit, WEiiHE*«o±ffi»^R*+fett*««»aij 

fcttKlfc *:»»*:-*"*. 

[0016] 

30 HWKRR-&«c*lt«Six, BfflEMnfflasRttlcJ:t)BHfc 
bJxfcR, igte*«fc0C*R^fcas0teLTR*«o 

[0 0 17] as»R^V«r|i]6S«a>±ff«^&E* 

40 i^««ie*s:ii-r/t«>oHe*7«-*R*t*<rj:v^ 
<ox\ @iKts ^ ^ (oat oiiir^ i: -5 c t 

[0018] JEii|Hl(B^«^rtffiSriSfe»»T^«)i»e> L 
[0 0 19] 

50 [jUKfl] Bltt*«M<o3IJI6«ic:«6R*3SRT-«> 
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»k innate. ±®a*ifflpu aatt**'WiiEMEaffi 

ft EC* 6. C<oEME* y^2<7)±ffiBHPffl2 

1-5fc«>0>ll]tEffi2 3<D±j»35S«jRStL-CV^-5. ft*5d 
ftt-t>cox&5o 

[0020] -innEiae*y^2rtictt. ±sssw** 

JiOftSJUMMftS lKJ:DIH»r«#PM»3 2<DDHfB 
3 3ldJ;i9ipi!i§lt$;HTl^o WlB^^7 # >T^WS*t3 

3 ^initefs 2 3 ^natdis^iigy v^3 4 3fts^M6snr 

^^7>f ^WSJt3 3tIeieiB2 3 ^fi^Kiy ^ 

^3 4icj:9-«WbbTEWE+6, ft*s* swa^my:*' 

B**^. 0^ft6ldl&ftit^nTi^ o 
[00 2 1] fflEleHEffi 2 3 (0*mffi^tttt«|^- V 4 

^-^4 2IHg^M7 p -y 4 3i;:J;o-CiMJj£ 
h 4 4^jt«§ttTV^-6o ftot^tf^*- 
*4 2ia 9|aMEffi2 3£#P$*ij3 2 £ jP— frWlcBME 
U *^i*|»tt3 2tt»»«*3 l^J;!?^^^^ 
Sit 33^ LTlHlte<S 2 3 UT#»-e# 6 d t t 
ft -5. MB* ^ftS'^ 3«_h®§PlCx<^rzx-Jx^ + 
s/^Srfflttv^R^SIfil 0«ttfLCDS« (» 30 

#UT*5 9. *PM*3 2rtJc:»fiKSixfcig^Uftt^^ 
^-AiiKH, #HM*3 2W/^a- ASx— /Vffl53 54: 
#LT^&<D|g^LftVv<*^-i>7'f VicaHttSttX 

[0 0 2 2] -#flftB*# 2 1 <0*'fr«l£«U 

Tfc r> . ^ryy^so cop^^jco^i 19 ft-it/B1§5g& so 40 

2ld7j^J:9ld^<f 5 1SW*5 2 J;9ft£z:mf« 
Jfii: IsXffi&ZtiXte*), ^S5 1 irrt^S 2 <b<7>ffl(7) 

i^^ hJK<0»J&ISSr«fiKL-CV^6. *fcrt*5 2ttBI^ 
LftV^ft»««^tf->V^-^a»««lJi»3ttSttxas 

^fa^«feK^tfi^u, *(D5fe«<oft»««jft»*ft-r 

/X/Mcifi, EIC^!y^2^)«flrtBa>±lB^&TtBlc 

SftTV^. 50 
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[0023] sais^fr 2111, 03 \ZTjk-rx b 

2 4^^9»Bi--&T — A2 5lca6*$*tT*5?), T- 
2* 2 5 J: D ±mm Pgtf 2 A^BBEBSixS J: 5 Id 

WfftSftTV^o ftfe«re«*flc5^«+-»«:«x.tf 
:<^)7-A2 5ld@££;fr,6 0 t&ayg&Rl 0<o 

»A»Wffl(c»iHr-Ai 0 oj&s»j»wt&n-c*5 9. 

^t'yft^ 3 <t&&S&«^8&i£T-i> lOOlrO 
F^cO&fclllgffi 1 0£>£tt«Ui, ^(*2 1^±#L± 
SBfi P gtf 2 A^BBv>/c fc # Id* tf^-t > * 3 
^3 l(c«t!9(fiIte*5'^2 0±B5i:t)±*^±#U T 
-Al OO^tVft^^ 3ld^^^£;frfd& 
£0f3g2;& 1 0(DT®i: ^^u^/i'X:* t'v^-r ;/ ^ 3 
©JlwiiA-T 6 d £ Id J: t) ftt>tiZ> 0 

[0024] utrBUME;*; y y 2 cD^m'Jidii, 06* * 

2 SrHtf J; 9 Id K >>:/ 6 ^g)^ Lft^@>£gflid@ 
fflld»mi-6 1 &#fttdft^oTJB«L 

2idi£iiu «x.tf«^rpjld4«BfjgfiK§ix. ffllBS^ 
*6 2lc:3giii-6fc*lcH^Uftv^*»BirSa«Six 
6#«P6 3 t. Ki^>*y^**^±«l^iW»*ld* 

[0 0 2 5] JklcJtJfi«B^^ldov^ra-<S Q 5feT 
E)3ld^L/cJ: 5ld*fls2 1 &\e\&$ y^2frtZ>±%-£ 
■frTBBv^T*5#. xt'yfr^ 3^Ji#$^xaS:^r 
-Al 0 0^f)^l£fil O^J^I^LCDS^^r^b: 0 
yft^ 3ld§lt«U 3ld/^^r^~ 

Vis?--*?* y^2(Z>JiEffilc->— ^«B*t3 0 

^Ltaif^^ CixlwJ;9IsH5^fai2 3<Ort«ffiPfl 
tfeWB*y>^2<OrtfflSlfflfc<OKI*^— zi'L. g)4 

(a) ld^i-J:5lda«i3SKtRl oa)l*wftt*5d> 
6W«t?fc5^^ MtR««i«Rl 0^t» 
Id^rJtfijiST-r^o 

[00 26] ^1X^-^42 (IHl$.i) 

^/Wh4 4ld e t«9(e]^2 3^111te-r5^^ld % 
com^ 5 +Hy >-^3 4M^/7^f Vl^Slt 3 3^:^ 
Lt»i3 2|cea*tb60X-. ^-B$ft3 2>blEltet" 
60 ^oT(HlG^>y^ P 2 tx¥>-^-r v? 3 fctfWCia 

[0 0 2 7] (^fcfV^-v >^ 3) 

(Olelte^Jh^, S*2 1$:|#, ^^ft^ 3SrJi 
#$«Sfii7-i,10 0 ffl3#I) ld«^3®S«l 

0£§ftiSU ^o^i&rUV^AQ.3SSKl 04r^tr^ 
s/^ 3ldffi2H-5o d5LTS$ttS^Mifi«i| 
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4 (b) ir*-t-«t5^«<ftft:5^rt«5 2rtS:iioTS 

'»^-tt«l*7L5 3 J: 9 EHELT^SEIS* 

J: ^KR^ftSfcg), rtffiOtfeffifcSoXifeitiK 
*s/^2 0rtffilc##UH{bbfcu^ HdSjS^Snx 10 

[0028] c^j:5^aw*2 i^«s»«ttje« 

fc«XOH3£ffl^S5FS*T?fc9. «oXII]te;fry:/2 
^fty^Si 0[ilte*i$r^ffi U-C*oBU:il3fe* 7 

[g|fes^^^2&V^^^ir ^^cofiSco^ 20 

*5«l&*iWfcLX*iI<Z>'</l' h 4 4 lc«t 19 
D^ffiTiHte-raOT. [H]|c^5/^ > 2 5:r/^h 0 >'^--v>> 
? 3<Dm* is—fr LX^5 ^-^gflW 3 *S»*X"C^— 

[0029] &±\c&\,*xm#m&feto&mftmm#M 

t HtWlcRtt r t J: < , Wxtf*MMS 

m$ttjjfa&&?txmrtxt>£t<\ -turieite* 7/20 30 

[0030] f**Wftt»*S:fir 5 flfrna&iMKx 
leIte;fry:/2<&rtffiS:»e>LX:t3< :i:»K, c 

^rtffiiw#|fLTi, ft»»KJ:9**>£nx«fch4**> 
Z><nx\ @ft5i/^ hfS^S^/>/^<^t) s ceo® 

W<45U S:*4 < 1 6 C i: 40 

5 S Q cco^Ji^H^jcoJ: 9 d&ft 2 1 (ciftMMJt 
J&fflSrHltixtf, * tr^-ty* 3 &ls\fc* y 7 2 (Dfe 
®Kffi*Lfc{4BI-fi^fc££, ^ttfr:J:9laNB*y 

^2wrta5*»e>'rxsfc»*xafc«:«it-ctf 5 :t 

asx#*tf>X\ »5*ffi«wJ:9fflie>-rxSS:8i9 AttfcC 
TSrRpJt-e#5 0 tt*5ft»«lwj:9fflie>rxaw:, tfc^ 

T^lcfroXt>J:v\, 
[00 3 1] ±»(Ott*iSBW:*SftOS6B^ LTttfflT 50 



$£H!¥8-8 3 7 6 2 
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%z>t>K «*.«H5fc*-fLCDa6K^a#-a««ai 

60 7 2tt»fflAtTV-ir;y K 7 3, 7 4«S»fffl 

[0 0 3 2] ^>fvr — A 7 3*fcfl7 4 <Oll8iSi»<DM 
•Hwtt, ^?^IMI8 1, ^*2/h*as(B8 2. #31 

in^sgp 8 5&t«>ojR&s«i8 6, afeuaffs 7#k 

At'V^iy h 9 2^LTg^f9 3 

aSjg*££*lX^S 0 

[0033] ±m<o£ o^ffifsztizms • mit^as 

ttlUHJA^^ty h 7 2|cJ:oT«ia*ixfe«. 

T— jU7 3ldSJt«$tt. -t Lt, ^7^i5l5»ffi8 lrt 

£tLtcmm*&m\zfccx3\m\<^xv=.y b*m*ms 

2rtK:-C*flES**!/ h7Ktc«tf9ISfe?*$n-5o £ 
ffite. T Kt-^a ^MH^8 4KXW*ffc»fiasi6§ 
»»»S«8 5l£X»fflS;ixfc:«L »*j»B8 3IC1 

-tLX, C<£>^:7* h t-^ M^Pf&*0S£fl8 6 IdX^D 

3[zLxmm<D'*f-i't>*Kftztiz> 9 ^it, »3t«co 

[00 3 4] -he»W*>te# • 3Mk«MK«w*s 

9 fflR l-tt* L X i * 6 JMfefl x. tf #»4b 4: iMkl»*-r ^ 

^3g^^^ v >«ig^LXtT5o 
[0 0 3 5] ft9Mg(7)SS^®lct»^#f LT 

V^-5^, «^.tfftoxs-e*>6a*«! f 3i^i3t^xtt#ti k 
e>«^-«iai:<c9is--tt*dSBa*sH6o ^fe. ^ 
y^-^^^«ua««os«*ffiiw*«»dsft»uxt^ 

^\ ft^xaTfc*«*«3aic:*5V^x«3fctf?>»4<o-- 
IBi:4 0a«»©^ — >*»3^»ftUfc9 

J: 9 ±fa^FA-&«r»mi-S c <^ is nftB k ft 5 0 
[0 0 3 6] 

^«5l»K«ie»*:H»tXV^Sfc«>, IfiIte^«<!:IUtettB 
■&i«rra»!LXlsWES"&-6lc:*>fc9. 

n«U^ft6. -tLXIsME#«fcigte*B'fr4:**»** 
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-tmmmxtoZo 
mmx&>& 0 

[13] *^W^SWJC#5MgI^oiKa 

tmfcisttwg ft m u t»w -r 6 tc #> <nmm m x &> z> 0 

[@4] *^^^^itaji:#^i*gf(D^^^tlft 
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tel||ClHHEWco|el9lc:fgMWlc|eIteeSEJ-3S*L^ Sfl 

faj5fe^^^sgco$fe«8i5^^}Stt^*^-t-- 1 

[g]l*JX6l mte^«t, ccoiate^co^t^iB 
•&co±|cft«iSIS«SrSt-a:-c, t6*aas«^®i-^js 
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X. 

M MaHBggK: R it fc«a»»flttWB 9 oft»ttlc J: 5 
Sftieiilte««cDJiffiffllwHft^a*^«&gi5J; 19 (DM* 

[00 0 1] 
[0 0 0 2] 

ttic. jKA**^*:/^ (lcd) S£@o§ajgx*£ 

IC^Xfct. LCDlfi W7^Sfi) HHPIttflT 
O (Indium Tin Oxide) ^SflK^St* 

[0 0 0 3]^H WlifitltW^LCD 
ft»3SBlwT*?*L;fc:«L LCDSfilcrKt 

X, S3tS<OLCDS««:m«^Bi-Xm«^at*L 
[0 0 0 4] ±i£cDUv^ h 5 *S\ LCDS 

£te*>!K «ita s ffB^^*i£B&ffiifci- 

[0 0 10] 

[^S^^*"f 5/c*6co^] »#filO*W«\ me 

«-frx, «tt3asfi«aoi-a#»*«tj&-r5i:*(ciiite 

«SB"&£ lilted ££[§]«fc;*-e\ Zti\z& >3«#WSfiffi 
«^lil^*^rtBlciSfe»«t^##itSfc*aj8lsJ»« 



ftSIaHE««i:, «fflBliME*«rtlcR»t6Jxfc, SMS 

i^«tl*ft#»t5fc»(0*»fS«iefflt. MiaiBlte® 
B-& £ [§IC«« j: 0>HlcSKIB6ttB« fc EHE*«i o 

mte«B-&<o#ieitett^-3fe(c[Hite-t-s £ 5 u^mtett 
±<D&9i\z.m*x* m*-&mm®»n. *k&mi&®&<D 

tE*ffiJw»*»S:ttJI&L, EMKttB'&tllWE«« 4:4:111 

«na. ENBMt** £<&E]^«<B*lc«fcBU 
atflHWEaaE*[irtE*B-&i:Sr«^ lHll5«B^co_b|c 

L. IsHS*B-&4:lHlte*«4:S:lHlte**. CttldJ:Dt6 
«yi»«±«-»*BI*:**^6»**«fel2:*3V^-C, Mia 
mfegSg K tt aa»«EflMfegg «fc t) «o«B»*fc J: 9 0te 

»^R»tfc»**«j&» J: 5 oMMtU; ; J: 9 tftfttiUNK 
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CLAIMS 



[Claim(s)] 

[Claim 1] A coater characterized by 
providing the following A tumbler The 
penetrantremover feed zone for spraying 
a penetrant remover on an inner surface 
of a tumbler at the upper surface section 
of said tumbler in a coater which is 
located in this tumbler, is equipped with 
a revolution installation base in which 
rise and fall and a revolution are free, 
carries a processed substrate on a 
revolution installation base, is made to 
rotate a revolution installation base and 
a tumbler while supplying spreading 
liquid to a processed substrate front face, 
and forms a spreading film on a processed 
substrate by this 

[Claim 2] A tumbler is a coater according 
to claim 1 characterized by equipping 
said lid with a penetrant remover feed 
zone free [ rotation ] relatively [ tumbler / 
said ] including a revolution cup from 
which opening which makes a taking-out 
entrance of a processed substrate was 
formed in the upper surface, and a lid 
which open and close said opening. 
[Claim 3] A tumbler and a revolution 
installation base are a coater according to 
claim 1 or 2 characterized by rotating 
with the same rotational speed with the 
common axis of rotation after a 
revolution installation base has stuck to a 
bottom wall of a tumbler. 
[Claim 4] A coater according to claim 1, 2, 



or 3 characterized by preparing a 
penetrant remover supply way and a 
spreading liquid supply way into a 
common tubular object, equipping the 
upper surface section of a tumbler with 
this tubular object free [ a revolution ] 
relatively [ surroundings / of the axis of 
rotation ] from an outside of a tumbler, 
and a point of said penetrant remover 
supply way making a penetrant remover 
feed zone. 

[Claim 5] The method of application 
which is equipped with the following, 
carries a processed substrate on a 
revolution installation base, supplies 
spreading liquid to a processed substrate 
front face, is made to rotate a revolution 
installation base and a tumbler, and is 
characterized by soaking an inner surface 
of a tumbler in a penetrant remover 
before supplying spreading liquid in the 
method of application which forms a 
spreading film on a processed substrate 
by this. A tumbler It is located in this 
tumbler and is the revolution installation 
base in which rise and fall and a 
revolution are free. 

[Claim 6] The method of application 
which is located in a tumbler 
characterized by providing the following, 
and this tumbler, is equipped with a 
revolution installation base in which rise 
and fall and a revolution are free, carries 
a processed substrate on a revolution 
installation base, supplies spreading 
liquid to a processed substrate front face, 
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is made to rotate a revolution installation 
base and a tumbler, and forms a 
spreading film on a processed substrate 
by this A process which wets an inner 
surface of a tumbler by penetrant 
remover from a penetrant remover feed 
zone prepared in the upper surface 
section of said tumbler A process which 
applies a processed substrate front face 
with spreading liquid from a spreading 
liquid feed zone prepared in the upper 
surface section of said tumbler. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to a coater and its method. 
[0002] 

[Description of the Prior Art] generally, in 
order to form a thin film, an electrode 
pattern, etc. of ITO (Indium Tin Oxide) 
on a LCD substrate (glass substrate) in 
the manufacturing process of liquid 
crystal display display (LCD) equipment, 
a circuit pattern etc. is reduce using the 
same photolithography technology as 
what is use in a semiconductor 
manufacturing process, it imprints to a 
photoresist, and the development of this 
is carry out - a series of processings are 
perform. 

[0003] For example, as a processed 
substrate, after a washing station washes 
a rectangle-like LCD substrate, 



hydrophobing processing is performed to 
a LCD substrate with an adhesion 
processor, and after cooling with a cooling 
processor, spreading formation of a 
photoresist film, i.e., the film, is carried 
out with a resist coater. And after heating 
a photoresist with a heat treatment 
equipment and performing baking 
processing, a predetermined pattern is 
exposed with an aligner. And after 
applying a developer and developing the 
LCD substrate after exposure with a 
developer, washout and a development 
are completed for a developer by the rinse. 
[0004] When performing 

above-mentioned resist spreading, 
processing which applies resist liquid to 
the front face of processed substrates, 
such as a LCD substrate, for example, 
with a spin coating method is performed. 
Drawing 6 is drawing showing the 
conventional example of the equipment 
which performs such spreading 
processing, and is set to this coater. 
Prepare spin-chuck lb in revolution cup 
la, and the processed substrate 10 is laid 
on this spin-chuck lb. Resist liquid is 
dropped on the processed substrate 10 
from Id of resist liquid supply pipes 
attached in upper lid lc. In spin-chuck lb, 
it is made to rotate with revolution cup la 
by the seal section C, where the seal of 
the opening of the base of revolution cup 
la is carried out, and resist liquid is 
applied to the front face of the processed 
substrate 10. 
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[0005] If the rolling mechanism of 
revolution cup la and spin-chuck lb is 
explained, spin-chuck lb is prepared in 
the crowning of the riseand-fall shaft 11, 
and the rise and-fall shaft 11 is combined 
with the castellated- shaft receptacle 13 
attached in the revolution container liner 

12. Therefore, the rise-and-fall shaft 11 
will rotate with the castellated- shaft 
receptacle 13, and can be gone up and 
down to the castellated-shaft receptacle 

13. The revolution outer case 14 is formed 
in the lower part side of revolution cup la, 
the fixed color 15 intervenes between the 
revolution container liner 12 and the 
revolution outer case 14, and the 
revolution container liner 12 and the 
revolution outer case 14 can be rotated 
now through bearings 15a and 15b to the 
fixed color 15, respectively. 

[0006] And the driven pulleys 16 and 17 
of the diameter of the same are formed in 
the periphery of the castellated-shaft 
receptacle 13 and the revolution outer 
case 14, respectively, and these driven 
pulleys 16 and 17 are built over the belts 
16a and 17a driven by driving pulley P 
prepared in the common motor M, 
respectively. Therefore, revolution cup la 
and spin chuck lb will rotate at this 
speed by said motor M. Moreover, 18 in 
drawing is a rise-and-fall means, 
spin chuck lb goes up and down with this 
rise and-fall means 18, and delivery of 
the processed substrate 10 is performed 
from upper surface opening of revolution 



cup la in the condition that lid lc opened. 
[0007] On the other hand, the penetrant 
remover supply pipe 19 penetrates the 
inside of the fixed color 15 from the 
exterior, and penetrant remover nozzle 
19a at the head is located in the lower 
part side of spin chuck lb. Since the part 
will exfoliate and it will become the factor 
of particle, if resist liquid keeps adhered 
to the wall of revolution cup la, For 
example, whenever it processes one 
cassette, spinchuck lb is raised. 
Locating the penetrant remover nozzle 19 
between spin chuck lb and the base of 
revolution cup la, and injecting a 
penetrant remover, for example, thinner, 
from here, spin-chuck lb and revolution 
cup la are rotated, and the inner surface 
of revolution cup la is washed. 
[0008] 

[Problem(s) to be Solved by the 
Invention] However, an above-mentioned 
coater has the following problems, 
(l) Although the fixed color 15 is made to 
intervene, the revolution container liner 
12 which is the axis of rotation of 
spin chuck lb, and the revolution outer 
case 14 which is the axis of rotation of 
revolution cup la are formed in the both 
sides and spin chuck lb and revolution 
cup la are rotated by the separate driven 
pulleys 16 and 17, respectively in order to 
let the penetrant remover supply pipe 19 
pass from the outside of a rotating part, 
both rotational speed will differ at the 
time of acceleration or a slowdown. That 
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is, it is because a pulley 17 is behind [ the 
revolution of belt 17a ] in a belt at the 
time of elongation or the acceleration 
which becomes empty and the direction of 
a pulley 17 becomes early with an inertia 
force at the time of a slowdown, when the 
weight of revolution cup la is large. For 
this reason, the seal section C will be 
worn and particle will occur. 
(2) Since the revolution container liner 12 
and the revolution outer case 14 are 
formed in the both sides of the fixed color 
15 and the axis of rotation is made into 
dual structure so to speak, structure is 
complicated. 

[0009] This invention is made under such 
a situation and the object has structure in 
offering an easy coater. Moreover, other 
objects are to offer the coater against 
which the seal section between a 
revolution installation base and a 
tumbler does not rub. Furthermore, other 
objects are to offer the method of 
application which can mitigate fixing of 
the spreading liquid in a tumbler. 
[0010] 

[Means for Solving the Problem] 
Invention of claim 1 is located in a 
tumbler and this tumbler, and is 
equipped with a revolution installation 
base in which rise and fall and a 
revolution are free. In a coater which 
carries a processed substrate on a 
revolution installation base, is made to 
rotate a revolution installation base and 
a tumbler while supplying spreading 



liquid to a processed substrate front face, 
and forms a spreading film on a processed 
substrate by this It is characterized by 
preparing a penetrant remover feed zone 
for spraying a penetrant remover on an 
inner surface of a tumbler at the upper 
surface section of said tumbler. 
[0011] Invention of claim 2 is 
characterized by a tumbler equipping 
said lid with a penetrant remover feed 
zone free [ rotation ] relatively [ tumbler / 
said ] including a revolution cup from 
which opening which makes a taking-out 
entrance of a processed substrate was 
formed in the upper surface, and a lid 
which open and close said opening in 
invention according to claim 1. 
[0012] Invention of claim 3 is 
characterized by rotating with the same 
rotational speed with the axis of rotation 
with a tumbler and a revolution 
installation base common after a 
revolution installation base has stuck to a 
bottom wall of a tumbler in invention 
according to claim 1 or 2. 
[0013] In invention according to claim 1, 
2, or 3, invention of claim 4 prepares a 
penetrant remover supply way and a 
spreading liquid supply way into a 
common tubular object, equips the upper 
surface section of a tumbler with this 
tubular object free [ a revolution ] 
relatively [ surroundings / of the axis of 
rotation ] from an outside of a tumbler, 
and is characterized by a point of said 
penetrant remover supply way making a 
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penetrant remover feed zone. 
[0014] Invention of claim 5 is located in a 
tumbler and this tumbler, and is 
equipped with a revolution installation 
base in which rise and fall and a 
revolution are free. A processed substrate 
is carried on a revolution installation 
base, spreading liquid is supplied to a 
processed substrate front face, and a 
revolution installation base and a 
tumbler are rotated, and before supplying 
spreading liquid in the method of 
application which forms a spreading film 
on a processed substrate by this, it is 
characterized by soaking an inner surface 
of a tumbler in a penetrant remover. 
[0015] Invention of claim 6 is located in a 
tumbler and this tumbler, and is 
equipped with a revolution installation 
base in which rise and fall and a 
revolution are free. In the method of 
application which carries a processed 
substrate on a revolution installation 
base, supplies spreading liquid to a 
processed substrate front face, is made to 
rotate a revolution installation base and 
a tumbler, and forms a spreading film on 
a processed substrate by this It is 
characterized by including a process 
which wets an inner surface of a tumbler 
by penetrant remover from a penetrant 
remover feed zone prepared in the upper 
surface section of said tumbler, and a 
process which applies a processed 
substrate front face with spreading liquid 
from a spreading liquid feed zone 



prepared in the upper surface section of 

said tumbler. 

[0016] 

[Function] After a processed substrate is 
received and passed to a revolution 
installation base for example, from upper 
surface opening of a tumbler and said 
opening is closed with a lid, a tumbler 
and a revolution installation base rotate 
and spin coating of spreading liquid is 
performed. Injecting a penetrant remover 
towards the inner surface of a tumbler 
from the penetrant remover feed zone 
prepared in the lid, after spreading 
processing of the processed substrate of 
predetermined number of sheets is 
performed after that, a tumbler and a 
revolution installation base are rotated 
and the penetrant remover of a tumbler 
inner surface is performed. 
[0017] Since the penetrant remover 
supply pipe is piped from the upper part 
side of a tumbler and it is not necessary 
to let a way pass among the axes of 
rotation by the side of the lower part of a 
tumbler, and to prepare the fixed color for 
letting a penetrant remover supply pipe 
pass between each axis of rotation of a 
tumbler and a revolution installation 
base, structure becomes easy. Moreover, 
since the axis of rotation common to the 
case where a tumbler and a revolution 
installation base are rotated at the same 
speed can be used, the difference of the 
speed of a tumbler and a revolution 
installation base is not produced, and the 
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seal section is not worn. 
[0018] Furthermore, if the inner surface 
of a tumbler is beforehand soaked in the 
penetrant remover, since spreading liquid 
will stop being able to adhere to the inner 
surface of a tumbler easily, fixing of 
spreading liquid is mitigated and the 
frequency of washing of a container can 
be lessened. 
[00191 

[Example] Drawing 1 is a coater 
concerning the example of this invention, 
the upper surface carries out the opening 
of two in drawing, and it is the revolution 
cup which can rotate freely centering on 
vertical axes. The lid 21 for opening and 
closing this opening is formed in upper 
surface opening 2A of this revolution cup 
2. Opening 22 is formed in the base 
center section of the revolution cup 2, and 
the upper limb of the tumbling barrel 23 
for rotating the revolution cup 2 is 
connected to the opening edge. In 
addition, in this example, the revolution 
cup 2 and a lid 21 form a tumbler. 
[0020] In said revolution cup 2, it is 
prepared so that the seal of the opening 
22 of the base of the revolution cup 2 may 
be carried out by the seal members 30, 
such as an O ring, the revolution 
installation base 3, for example, the spin 
chuck, which can rotate freely centering 
on the above-mentioned vertical axes, 
and it may plug it up with a periphery 
section rear face. This spin chuck 3 is 
attached in the crowning of the 



rise-and-fall shaft 32 which goes up and 
down by the elevator style 31 which 
consists of an air cylinder, and the 
bearing of the rise-and-fall shaft 32 is 
carried out with the castellated- shaft 
receptacle 33. The intermediate stiffening 
ring 34 is infixed between said 
castellated- shaft receptacles 33 and 
tumbling barrels 23, it unifies with an 
intermediate stiffening ring 34, and the 
castellated- shaft receptacle 33 and a 
tumbling barrel 23 are rotated. In 
addition, said intermediate stiffening 
ring 34 is attached in the main part of 
equipment pivotable by the configuration 
member which consists of bearing which 
is not illustrated. 

[0021] The driven pulley 41 is attached 
around the peripheral face of said 
tumbling barrel 23, and this driven 
pulley 41 is built over the belt 44 driven 
by the driving pulley 43 connected with 
the spin motor 42. Therefore, a tumbling 
barrel 23 and the rise-and-fall shaft 32 
will rotate in one by the spin motor 42, 
and the rise-and-fall shaft 32 can be gone 
up and down to a tumbling barrel 23 
through the castellated-shaft receptacle 
33 by the elevator style 31. Said spin 
chuck 3 has the function which equips the 
upper surface section with the vacuum 
chuck, and carries out the chuck of the 
processed substrate 10, for example, the 
LCD substrate, (glass substrate for liquid 
crystal displays), and the vacuum 
passage which was formed in the 
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riseand-fall shaft 32 and which is not 
illustrated is connected to the vacuum 
line which the exterior does not illustrate 
through the vacuum seal section 35 of the 
riseandfall shaft 32. 
[0022] On the other hand, it is equipped 
so that the tubular object 5 for supplying 
the resist liquid and the penetrant 
remover which are spreading liquid to the 
core of said lid 21 can rotate relatively 
[ surroundings / of the axis of rotation of 
the revolution chuck 2 ] to a lid 21 
through a bearing 50, and it is inserted 
free [ attachment and detachment ] 
among bearings 50 in attaching cylinder 
part 50a by the side of a way. This 
tubular object 5 is constituted as double 
pipe structure which consists of an outer 
tube 51 and an inner tube 52, as shown in 
drawing 2 , it connects with the liquid 
pool container of the resist liquid which is 
not illustrated, and the space between an 
outer tube 51 and an inner tube 52 
constitutes the supply way of resist liquid. 
Moreover, it connects with the penetrant 
remover, for example, the liquid pool 
container of thinner, which is not 
illustrated, and an inner tube 52 
constitutes the supply way of a penetrant 
remover, and two or more nozzles 53 are 
formed in the nozzle which makes the 
penetrant remover feed zone at the head 
so that the lower part may be covered 
from the upper part of the side periphery 
inner surface of the revolution cup 2 and 
a penetrant remover may be injected. 



[0023] As shown in drawing 3 , the arm 
25 which goes up and down by the 
riseandfall section 24 is equipped with 
said lid 21, and it is constituted so that 
upper surface opening 2A may be opened 
and closed by rise and fall of an arm 25. 
In addition, a part is fixed to this arm 25 
in the middle of said tubular object 5. The 
conveyance arm 100 is separately formed 
in carrying in taking out of the processed 
substrate 10. Moreover, delivery of the 
processed substrate 10 between a spin 
chuck 3 and the conveyance arm 100 of a 
processed substrate When a lid 21 goes 
up and upper surface opening 2A opens, a 
spin chuck 3 goes up with the 
rise-and-fall means 31 more nearly up 
than the upper surface of the revolution 
cup 2. It is carried out by advancing into 
a spin chuck 3 side on level with an arm 
100 lower than the underside of the 
processed substrate 10 by which chucking 
was carried out to the spin chuck 3. 
[0024] It fixes to the fixed part which the 
drain cup 6 does not illustrate so that the 
revolution cup 2 may be surrounded, and 
is prepared in the outside of said 
revolution cup 2. This drain cup 6 The 
drain hole 61 which discharges outside 
the effluent discharged from the effluent 
hole 26 of the bottom outside edge of the 
revolution cup 2, The exhaust port 63 
connected to the exhaust which is not 
illustrated while it is open for free 
passage on the annular exhaust air way 
62 in which the path crooked toward the 
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direction of a path was formed, and this 
exhaust air way 62, for example, four 
places are formed in a hoop direction and 
it is open for free passage on said exhaust 
air way 62, It has two or more exhaust air 
ways 64 formed in the upper part of the 
main part of a drain cup at the radial. 
[0025] Next, an operation of the 
above-mentioned equipment is described. 
As first shown in drawing 3 , a lid 21 is 
raised from the revolution cup 2, and is 
opened, a spin chuck 3 is raised, the 
processed substrate 10, for example, a 
LCD substrate, is delivered to a spin 
chuck 3 from the conveyance arm 100, 
and a spin chuck 3 is made to carry out 
vacuum adsorption. Then, a spin chuck 3 
is dropped, a spin chuck 3 is stuck at the 
pars basilaris ossis occipitalis of the 
revolution cup 2 through the seal member 
30, the seal of between the building 
envelope of the revolution outer case 23 
and the building envelopes of the 
revolution cup 2 is carried out by this, 
and as shown in drawing 4 (a), specified 
quantity dropping of the resist liquid R 
which is spreading liquid is carried out in 
the center section of the processed 
substrate 10 from the upper tubular 
object 5 of the processed substrate 10. 
[0026] And since the revolution will be 
transmitted to the riseandfall shaft 32 
through an intermediate stiffening ring 
34 and the castellated-shaft receptacle 33 
while a tumbling barrel 23 rotates with a 
belt 44 if a motor 42 (refer to drawing 1 ) 



is driven, the rise and fall shaft 32 also 
rotates. Therefore, the revolution cup 2 
and a spin chuck 3 synchronize and 
rotate with the same rotational speed, 
the resist liquid on the processed 
substrate 10 is extended by the 
centrifugal force, the front face of the 
processed substrate 10 is coated, and, 
thereby, the resist layer which is the 
spreading film of predetermined 
thickness is formed. 

[0027] After that, a stop is raised in a 
revolution of the revolution cup 2 (spin 
chuck 3), a lid 21 raises an aperture and a 
spin chuck 3, the processed substrate 10 
is delivered to the conveyance arm 100 
(refer to drawing 3 ), and the processed 
substrate 10 new after that is conveyed to 
a spin chuck 3. In this way, after 
spreading processing of the processed 
substrate of predetermined number of 
sheets, for example, processed one 
cassette 25 substrates, is completed, the 
inside of the revolution cup 2 is washed. 
Injecting the penetrant remover passing 
through the inside of the inner tube 52 of 
the tubular object 5 from a nozzle 53, as 
shown in drawing 4 (b), this washing 
process rotates the revolution cup 2 with 
a spin chuck 2, and is performed. That is, 
a penetrant remover, for example, thinner, 
is injected like a dotted line towards the 
inner surface of the revolution cup 2 
which is rotating from the nozzle 53. 
Since a nozzle 53 is set up so that the 
margo inferior may be covered from the 
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upper limb of said inner surface and a 
penetrant remover may be injected, it 
continues all over an inner surface, is wet 
by the penetrant remover, it disperses at 
the time of spin coating, the resist 
adhered and solidified to the inner 
surface of the revolution cup 2 is melted, 
and flows and falls in accordance with an 
inner surface, and is discharged outside 
through the effluent hole 26 and the 
drain hole 61 of the drain cup 6. 
[0028] Thus, if a penetrant remover feed 
zone (nozzle which is the point of the 
inner tube 52 of the tubular object 5 in 
this example) is prepared in a lid 21, both 
the axes of rotation will be made with an 
one thing, without considering as the 
configuration of the fixed portion for 
piping a washing tubular object being 
unnecessary, therefore separating the 
axis of rotation of the revolution cup 2 
and a spin chuck 3, and making a fixed 
color placed between the lower part sides 
of the revolution cup 2 between them. For 
this reason, since the axis of rotation is 
communalized and both rotate at the 
always same speed with the common belt 
44 irrespective of the difference of the 
weight of the revolution cup 2 and a spin 
chuck, i.e., the difference of moment of 
inertia, while being able to simplify the 
structure concerning the axis of rotation, 
the seal member 3 which is carrying out 
the seal of between the revolution cup 2 
and spins chuck 3 is worn, and particle 
does not occur. 



[0029] You may arrange and prepare, 
without preparing a penetrant remover 
feed zone above apart from a spreading 
liquid feed zone, for example, making a 
penetrant remover supply pipe and a 
spreading liquid supply pipe into the 
shape of the said heart, and the point of 
the supply pipe of spreading liquid is 
branched, two or more nozzles may be 
changed and the injection direction may 
be established. And every two or more 
cassettes are sufficient, and the timing of 
washing of the revolution cup 2 may be 
[ every / not only every cassette but ], 
whenever coating of one processed 
substrate is completed. 
[0030] It is desirable to soak the inner 
surface of the revolution cup 2 in this 
invention by the penetrant remover here, 
before applying, since it is melted by the 
penetrant remover, it flows and it falls 
even if resist liquid will adhere to the 
inner surface of the revolution cup 2 at 
the time of spreading processing, if it 
does in this way, the amount of the resist 
liquid which fixes decreases, and 
generating of the particle by exfoliation of 
the resist liquid which fixed as a result 
decreases, and the frequency of washing 
can be lessened. In this case, if a 
penetrant remover feed zone is prepared 
in a lid 21 like the above-mentioned 
example, since it can carry out by 
continuing the process and the spreading 
process of wetting the inner surface of the 
revolution cup 2 by the penetrant 
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remover, putting a spin chuck 3 on the 
location stuck to the base of the 
revolution cup 2, consumption of the time 
amount by having adopted the process 
wet by the penetrant remover is very 
small, and can prevent lowering of a 
throughput. In addition, the process wet 
by the penetrant remover may be 
performed for every sheet, and may be 
performed after spreading processing 
termination of two or more processed 
substrates. 

[0031] Although an above-mentioned 
coater can be used as independent 
equipment, it can be used being able to 
include in spreading and processing 
equipment of the LCD substrate shown, 
for example in drawing 5 . In drawing 5 , 
71 is a carrier stage and the carrier C2 
with which the carrier Cl with which two 
or more substrates before processing are 
contained, and the substrate after 
processing are contained is laid in this 
carrier stage. The Maine arm for [ 72 ] 
substrate conveyance in a taking-out 
close pincette, and 73 and 74 and 75 are 
delivery bases. 

[0032] The brush washing section 81, the 
jet rinsing section 82, the coater 83 
concerning this invention, the adhesion 
processing section 84, the cooling 
processing section 85 and the 
heat-treatment section 86, and the 
development section 87 are formed in the 
both sides of the conveyance way of the 
Maine arms 73 or 74, and the aligner 93 



is connected with the right edge side of 
spreading and processing equipment 
through the taking-out close pincette 91 
delivery base 92. 

[0033] In spreading and processing 
equipment constituted as mentioned 
above, after the unsettled substrate held 
in the cassette Cl is taken out with the 
taking-out close pincettes 72, it is 
received and passed to the Maine arm 73, 
and is conveyed in the brush washing 
section 81. The substrate by which brush 
washing was carried out within this 
brush washing section 81 is succeedingly 
washed by high voltage jet water within 
the jet backwashingbywater section 82 
if needed. Then, after hydrophobing 
processing is performed in the adhesion 
processing section 84 and a substrate is 
cooled in the cooling processing section 85, 
spreading formation of a photoresist film, 
i.e., the film, is carried out with a coater 
83. And after a photoresist is heated in 
the heat-treatment section 86 after this 
and PURIBE king processing is 
performed, a predetermined pattern is 
exposed with an aligner 93. And the 
substrate after exposure is conveyed into 
the development section 87, and after 
negatives are developed with a developer, 
it completes washout and a development 
for a developer by the rinse. 
[0034] In addition, in spreading and 
processing equipment of the 
above-mentioned explanation, the UV 
irradiation device which is not illustrated 
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in the cooling processing section 85 and 
the heat treatment section 86 may be 
established, and by irradiating 
ultraviolet rays at a substrate, you may 
constitute so that oxidation clearance of 
the foreign matter, for example, organic 
substance, adhering to a substrate may 
be carried out. the exposure of ultraviolet 
rays - before each processing, after, and 
under processing - or it carries out 
continuously. 

[0035] If the organic substance has 
adhered to the substrate front face after 
cooling processing, in the spreading 
processing which is the following process, 
for example, it will become one cause of 
spreading unevenness generating, and 
homogeneity spreading will be checked. 
Moreover, if the organic substance has 
adhered to the substrate front face after 
PURIBE king processing, in the exposure 
processing which is the following process, 
it will become one cause of 
unevenness-of-exposure generating, and 
the resist pattern defect after 
development will occur. It becomes 
possible by removing the foreign matter 
by the above-mentioned UV irradiation to 
cancel the above-mentioned 

nonconformity. 
[0036] 

[Effect of the Invention] In according to 
this invention equipment, rotating a 
tumbler and a revolution installation 
base synchronously, since the penetrant 
remover feed zone is prepared in the 



upper surface section of a tumbler, since 
the fixed portion for letting a penetrant 
remover feed zone pass becomes 
unnecessary, the structure for a 
revolution becomes easy. And since the 
common axis of rotation can be used 
when sticking a tumbler and a revolution 
installation base and making it rotate at 
the same speed, there is no possibility of 
saying that the seal section between a 
tumbler and a revolution installation 
base is worn, and particle occurs. 
Moreover, since the inner surface of a 
tumbler is beforehand soaked in the 
penetrant remover according to this 
invention method, fixing of spreading 
liquid is mitigated, for example, the 
frequency of washing can be lessened, 
and if this field 

copies-bound-together-in-one-volume 
invention equipment is used, 
consumption of the washing time amount 
by having adopted the process soaked in 
a penetrant remover can be held down. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll It is the cross section 
showing the whole coater configuration 
concerning the example of this invention. 
[Drawing 2l It is the cross section 
showing the important section of the 
coater concerning the example of this 
invention. 

[Drawing 31 It is a cross section for 
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explaining closing motion of the lid of the 
coater concerning the example of this 
invention, and delivery of a processed 
object. 

[Drawing 4l It is explanatory drawing 
showing an operation of the coater 
concerning the example of this invention. 
[Drawing 5l It is the outline perspective 
diagram showing spreading and 
processing equipment incorporating the 
coater of this invention. 
[Drawing 61 It is the cross section 
showing the conventional coater. 
[Description of Notations] 

2 Revolution Cup 
21 Lid 

23 Tumbling Barrel 

3 Spin Chuck 
30 Seal Section 

32 Rise and Fall Shaft 

34 Intermediate Stiffening Ring 

41 Driven Pulley 

44 Belt 

5 Tubular Object 

51 Outer Tube 

52 Inner Tube 

53 Nozzle of Penetrant Remover 

6 Drain Cup 



